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Environmental Compensation for Disrupted Ecological Functions 
in Swedish Road Planning and Design 
Abstract 
The road network is growing in Europe, resulting in environmental impacts with 
fragmentation and loss of ecological functions as major problems. This thesis is the 
first to systematically analyse the use of environmental compensation in the Swedish 
road planning system. The aim is to provide an increased knowledge and 
understanding of environmental compensation and specifically to consider how it 
can be improved in planning and design of roads. The thesis consists of three papers 
which elucidate different conditions that are important in the application of 
environmental compensation in Swedish road planning and design.  
Paper I reviews the use of environmental compensation in Germany, the USA, 
the Netherlands, the UK and Sweden. Paper II examines 15 planned Swedish road 
projects in order to investigate the intended use of environmental compensation. 
Paper III is a case study consisting of two road projects that have shown that 
proposed environmental compensation measures have been rather successful, in 
terms of getting described in the legally binding documents. 
The thesis concludes that environmental compensation is a potentially useful tool 
for a sustainable road planning. It is an instrument that is rather easy to use in the 
existing road planning system as a part of the EIA process. Municipalities and 
organisations have a rather positive attitude to compensation. Nevertheless, there 
are misgivings that environmental compensation can be misused by undermining 
the environmental consideration in projects. Hence it is of vital importance that the 
SRA clearly shows that environmental compensation is the third step in 
environmental consideration after avoidance and mitigation.  
The thesis highlights the importance of several factors important for a more 
successful use of environmental compensation in road planning. The interest and 
knowledge of professionals, especially project managers, is a crucial success factor. 
The legal context for environmental compensation also needs to be discussed more. 
Furthermore check lists that guarantee environmental measures, follow-up studies 
and better knowledge about environmental compensation are emphasised as 
important factors. Another conclusion is that environmental compensation can be 
used as a tool to create new environmental values in the everyday landscape, for 
example ecological networks. 
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1  INTRODUCTION 
1.1  Scope and purpose of the thesis 
This thesis deals with environmental compensation in the Swedish road 
planning system. The purpose is to provide an increased knowledge and 
understanding of environmental compensation and to consider 
improvements of the applications of compensation in planning and design of 
roads. The identification of factors that are important to get environmental 
compensation measures proposed in the legally binding documents in a road 
project are of special interest in the thesis. 
 
The aim is to produce a material which elucidates different conditions, 
among others legal, professional and administrative aspects, to apply 
environmental compensation in the Swedish road planning system. This 
thesis is focusing on compensation for disrupted ecological functions, 
especially factors important for biodiversity. Compensation for social, 
aesthetical or cultural values is equally important for a sustainable 
development but needs to be subject for a comprehensive work on its own.  
 
There is a problem using the term compensation since it is used in different 
ways in different countries. The term environmental compensation
1 is in this 
thesis discussed in the meaning of practical measures that a developer has to 
undertake to restore the natural resources and ecological functions disturbed by a (road) 
project. It is the third step in environmental consideration, which can be used 
if an impact can first not be avoided or second mitigated. The main 
                                                  
1 Compensation (the act of compensating, the state of being compensated). The synonyms for 
compensate are: counteract, balance, offset, make up for, remedy. The translation to 
Swedish is: kompensera, ersätta, gottgöra, utjämna.   10 
objective of environmental compensation is to make sure that the existing 
ecological situation should be equal some years after the project has been 
built compared with the situation before. Significant disturbances or 
negative effects on ecological functions (values) will be avoided through 
repairing, enhancing or creation of the affected functions. Such 
compensation aims to improve damaged ecological functions in areas or to 
create new functions.  In this thesis the term ´restoration compensation´ 
stand for environmental compensation for lost values in the right functional context 
(on-site, in-kind compensation) and ´ replacement compensation´ is 
environmental compensation for lost values implemented in another functional context 
(off-site and/or out-of-kind compensation) (Rundcrantz and Skärbäck, 2003). 
This definition of environmental compensation is rather all-embracing but is 
similar, especially, to the German definition of compensation and to other 
international definitions (Eriksson and Lingestål, 2004; Forman et al., 2003; 
Iuell et al., 2003; Cuperus et al., 2002; Der Deutsche Bundestag, 2002). 
Compensation measures used in Swedish road planning and design are for 
example: building of multifunctional ponds, removing old roads and 
restoring the land to farmland or natural habitats, restoring certain soil and 
valuable flora at road slopes, plantation of vegetation (not only for aesthetic 
values), moving of stone walls and dead wood in order to create new 
biotopes, restoration of streams or environmental measures at other places 
than the affected site.  
 
Mitigation and compensation are two different concepts used in the 
international environmental planning context. The term mitigation does 
sometimes include both avoidance and compensation in its concept 
(National Research Council, 1992) but in this thesis mitigation is used as the 
term to “minimize the ecological impact” (Forman et al., 2003). Mitigation 
can be achieved by scaling down, relocating or redesigning elements of a 
project. Commonly used mitigation measures in Swedish road planning and 
design are for example: adjustment of the road to the landscape, flat slopes, 
saving of vegetation and to lower conduits in watercourse (Rundcrantz, 
2006).  
1.2  Why the topic environmental compensation in road 
planning? 
The construction of roads often gives rise to severe environmental impacts 
by fragmenting the landscape, splitting ecosystems and habitats into smaller 
ones and creating new structures (European Environment Agency, 2005;   11 
European Environment Agency, 2004; Forman et al., 2003; Iuell et al., 
2003; Seiler, 2003; Jongman and Kamphorst, 2002). The road network is 
still growing in Europe and its impact on biodiversity has become an 
increasing problem. Habitat fragmentation is one of the biggest threats to the 
conservation of biodiversity and the construction of roads is a major factor 
to this (European Environment Agency, 2004; Forman et al., 2003; Iuell et 
al., 2003).  
An essential foundation for the development of society today is the concept 
of sustainable development and how to achieve it (Council of the European 
Union, 2006; Hörnberg-Lindgren, 2005; WSSD, 2002). The environmental 
goals and strategies in Sweden, for example the Swedish Environmental 
Code (EnvC) are based on the concept of sustainability. The Swedish Road 
Administration (SRA) has the overall responsibility for the environmental 
impact of the road transport system and is one authority that has special 
sectoral responsibility for ecologically sustainable development (The Swedish 
Environmental Protection Agency, 2007; The Swedish Government, 
2006b). There are many international conventions, goals, principles and 
guidelines on how to reach a sustainable development but in actual fact 
there seems to be very little material about the practical tools that are needed 
to fulfil the sustainable development (Bickmore, 2003; Leitão and Ahern, 
2002). So, there is a need for useful instruments in order to deal with 
specific environmental problems in order to reach a more sustainable 
development.  
 
Through the use of mitigation and compensation measures a more 
sustainable development in road projects can be achieved. The use of 
different measures to compensate the environment has been frequently 
discussed in Europe and the USA as a possible way to recreate ecosystems 
and minimise the negative consequences of different projects (Wende et al., 
2005; Cuperus, 2004; Forman et al., 2003; Butzke et al., 2002; National 
Research Council, 2001; Cowell, 2000; Skärbäck, 2000; Eden et al., 1999; 
van Bohemen, 1998; Bengtsson, 1997; Box, 1996). The background can be 
found in the early efforts of environmental restoration
2. Already in the 
1930’s there were attempts to restore forests and prairies in the USA (Jordan, 
2000; Cowell, 1993). Since the 1970’s, public concern about the 
environment has encouraged an increased interest in ecological restoration as 
a way to interest people in nature. The policy moves toward sustainability in 
Europe during the 1980’s and 1990’s have also drawn attention to the 
                                                  
2 Restoration in the meaning of restoring affected natural resources and functions to the 
earlier, pre-exploitation (and possibly more stable and productive) state (Morrison, 1987).   12 
possibilities of restoring landscapes and habitats (Adams, 1996; Jarman, 
1995). Currently, Germany, with its experience of environmental 
compensation since the 1970’s, seems to have the most developed research 
and methods for environmental compensation (Rundcrantz and Skärbäck, 
2003).  
 
Practitioners have often emphasised the gap between the project plans and 
the later implementation of these (Arts et al., 2001). Environmental 
compensation doesn’t have any value if it is not put into practice. If 
environmental measures are not implemented, they are useless, except for 
being a tool to enable the developer to achieve the desired permission for 
the project (Boyden, 2002). One important first step is to make sure that the 
suggested measures are described in the legally binding documents. For that 
reason it is of vital importance to study and analyse how environmental 
compensation can be improved in Swedish road planning. Environmental 
compensation is still a rather new domain in the Swedish planning context. 
Not much research has been done, hence the need to gain more knowledge 
about the actual use of compensation (Rundcrantz and Skärbäck, 2003).  
1.3  The legal framework in Sweden 
1.3.1  Legislation on environmental compensation  
Sweden, as a part of the European Union, has to follow the EG directives, 
which have to be implemented in the member states national legislation. 
The legal basis for compensation is defined in the directives for 
Environmental Impact Assessment 85/337/EEG, 97/11/EG, 2001/42/EC, 
the Habitat Directive 92/43/EEG and the Bird Directive 79/409/EEG 
(Lerman, 2001).  The Swedish Environmental Code (EnvC) (Sveriges 
Riksdag, 1998) is Sweden's first coordinated body of environmental 
legislation. It was introduced in 1999 and strengthened the demand for 
environmental compensation (Emmelin and Lerman, 2004). From a general 
point of view, conditions for compensation may be attached to permits, 
approvals and exemptions granted pursuant to the EnvC or to rules issued in 
pursuance thereof, but it is not imperative for the deciding authority to do 
so. The EnvC also states that encroachments on protected areas, for example 
in nature reserves, shall be compensated for to reasonable extent and the 
measure shall be made in the reserve or in another area. Conditions for 
compensation can be prescribed in permits according to protected areas, 
environmentally hazardous activities, hydraulic operations, quarrying,   13 
agriculture and other activities. It is often the Swedish County 
Administrative board (SCA) that is the deciding authority when the SRA 
needs permits etc. The Habitat and Birds directives have made the demands 
for environmental compensation stronger if a plan or project that negatively 
affects a Natura 2000
3  site, must be carried out (Emmelin and Lerman, 
2004). Permits for encroachments in Natura 2000 areas in Sweden, may 
only be accepted after the government’s permissibility assessments, if the 
damage is accepted. The encroachment in natural values, which should be 
compensated for within the site, start out from the encroachment in the 
nature types and species which have been the basis for the selection of the 
area (Naturvårdsverket, 2003). Environmental compensation has also been 
investigated in an inquiry ordered by the ministry of environment 1997 
(Bengtsson, 1997). The inquiry recommended that compensation measures 
ought to be required in certain protected areas, for example habitats and 
nature reserves, if exploitation would result in a severe loss of environmental 
values. 
1.3.2  The Swedish environmental quality objectives and transport policy 
The Swedish Parliament has established 16 environmental quality objectives 
to guide Sweden towards a sustainable society. The objectives will function 
as benchmarks for all environment-related development in Sweden, 
regardless of where it is implemented and by whom. The overriding aim is 
to solve all the major environmental problems within one generation. The 
EnvC shall be regarded as an effective instrument for achieving the Swedish 
environmental quality objectives. The objectives themselves provide 
guidance for application of the provisions in the EnvC (The Environmental 
Objectives Portal, 2007; The Swedish Environmental Protection Agency, 
2007). One strategy for achieving the objectives is to ensure effective 
management of natural resources. For example, the aim of the 
environmental quality objective for biodiversity is to ensure that ecosystems 
can continue to deliver these goods and services well into the future (The 
Swedish Government, 2006a).  
 
The Swedish Government states that transport policy shall be integrated 
with environmental policy and the environmental quality goals in order to 
reach a sustainable traffic system. The overall transport policy goal is a socio-
                                                  
3 Natura 2000 is a European ecological network of special areas of conservation, called to 
integrate nature protection requirements into other EU policies such as agriculture, regional 
development and transport. It is aiming to protect certain nature types, species and their 
environment (European Commission, 2005).   14 
economically efficient and long-term sustainable traffic system for individuals 
and business community throughout the country. The design and function 
of the transport system shall promote the environmental quality objectives 
(Sveriges Regering, 2006). 
1.4  The spatial planning process for roads in Sweden 
The spatial planning of a road in Sweden follows a sequence of stages with 
decisions at each stage (see table 1).  
Table 1. The different stages in Swedish road planning (adapted from Rundcrantz, 2006). 
Stage:  Finding out:  Environmental issues:  
 
Initial study / 
Prefeasibility study 
(IS) (Förstudie) 
 
IF the road should be 
built 
 
Decision from the Swedish County 
Administrative board (SCA) if the 
project may cause significant 
environmental effects 
Feasibility study 
(FS) 
(Vägutredning) 
WHERE to locate the 
road in the landscape 
 
Environmental Impact Report (EIR) 
must be approved by the SCA 
 
Design plan (DP) 
(Arbetsplan) 
 
WHAT design shall the 
road have 
 
EIR must be approved by the SCA. 
Apply for possible exemptions at the 
deciding authority (often SCA) 
 
Construction plan 
(Bygghandling) 
 
HOW to build the road 
 
Implementation of measures, 
monitoring 
 
First of all an initial study (IS), also called preliminary feasibility study, has to 
be done. In this step all available information about the area where a project 
may be realized shall be made known. With the IS as a basis the SCA has to 
decide whether the project will cause significant environmental effects or 
not. If there are possible alternative locations, the next step is the feasibility 
study (FS). The purpose of the FS is to state in which corridor a road will be 
located. For each road planning project an Environmental Impact 
Assessment (EIA) procedure is compulsory. An Environmental Impact 
Report (EIR) that has to be approved by the SCA is linked to the project. 
The EIR shall be taken into consideration in the decision of which corridor 
to choose.  
   15 
The next step is the design plan (DP). The main purpose of this is to 
investigate where a road can be built within the chosen corridor and how 
this can be carried out. An approved DP also gives the road administration 
access to the land that is needed for the new road. A new and more detailed 
EIR that also has to be approved by the SCA has to be done. The DP has to 
be approved by the authority for road and traffic legislation and the EIR 
shall be taken into consideration in this decision. The DP also contains a 
document, the description to the DP, which describes all the works to be 
carried out. It is often first at this stage that the SRA applies for exemptions 
for any impacts in protected areas, for examples in biotope protected areas or 
shore line buffer zones. In all the previous planning phases described, public 
participation is compulsory by law. The last step is the construction plan. 
The purpose of this is to be basis for purchase and construction work 
(Vägverket, 2005).  
1.5  Issues in landscape planning related to environmental 
compensation  
The questions posed in this thesis relate to a range of different issues; the 
concept sustainable development and biodiversity, the everyday landscape, 
road ecology and EIA. Finally it can also relate to environmental ethics. 
These questions are themes in landscape planning which studies the 
interaction between man and landscape. Landscape and spatial planning is a 
key element for achieving sustainable development (Jongman et al., 2004; 
WSSD, 2002; Healy, 1997; Cook and Van Lier, 1994)  
1.5.1  Sustainable development 
”The public sector is to promote sustainable development designed to ensure a 
sound environment for current and future generations.” 
(The Swedish Government, 2006b, p. 6) 
 
The concept of sustainability is an essential foundation for the development 
of society today and a key phrase in policy making (Council of the 
European Union, 2006; Hörnberg-Lindgren, 2005; WSSD, 2002 Bramwell, 
1994). The history of sustainable development is well-known. Many people 
point out the book ‘Silent Spring’ (1962) by Rachel Carson, as an important 
alarm clock which showed the need for environmental protection. The first 
international environmental UN conference was held in Stockholm 1972 
and was followed by the conference in Rio 1992 and a third in 
Johannesburg 2002 (WSSD, 2002). The World Commission on   16 
Environmental and development defined in 1987 the concept of sustainable 
development: Sustainable development is development that meets the needs of the 
present without compromising the ability of future generations to meet their own needs 
(WCO, 1987). The first world summit on Environment and Development 
in Rio de Janeiro1992, emphasised the importance of biodiversity as a basis 
for the human existence.  Transport networks are a major threat to 
biodiversity in Europe (Iuell et al., 2003; Catzzone, M et al., 1998). The 
latest World Summit on Sustainable development held in Johannesburg 
2002 stated the importance to integrate sustainable development at all policy 
arenas - emphasising the importance of land-use and infrastructure planning 
(WSSD, 2002).  
 
In EU, sustainable development has been a fundamental objective since 
1997. EU also has a sustainable development strategy (SDS) which was 
launched at the Gothenburg Summit 2001 and renewed in June 2006 
(Council of European Commission, 2006). This strategy encompassed other 
programs and commitments, for example, it included the commitments 
made at the 2002 World Summit of sustainable development in 
Johannesburg and the Millennium goals
4 agreed in 2000. Sustainable 
development is also the overall objective of Swedish Government policy and 
is a foundation for the 16 Swedish environmental quality objectives and for 
the Swedish environmental Code (The Swedish Environmental Objectives 
Council, 2006).  
The central core of sustainable development is that economic, social and 
environmental processes are interlinked and we ought to strive for 
economical growth as long as it occurs in a social and ecological sustainable 
way.  Public and private agents must in their action take into account the 
interplay between these three dimensions. The implications for the future of 
the actions today must be included so that future generations can satisfy their 
needs - the intergenerational aspect. Another distinguishing feature within a 
sustainability framework is the importance of the environment to maintain 
vital functions and to be a source of raw materials (Hörnberg-Lindgren, 
2005; Stenmark, 2000; Bramwell, 1994; WCO, 1987).  Another important 
feature in sustainable development is to maintain a rich biodiversity (UNEP, 
1992). In this thesis the centre of gravity is linked to the ecological 
dimension in the concept of sustainable development.  In the European SDS 
one key objective (environmental protection), is emphasising this aspect: 
“Safeguard the earth's capacity to support life in all its diversity, respect the limits of the 
                                                  
4 The Millennium Development Goals (MDGs) are eight goals to be achieved by 2015 that 
respond to the world's main development challenges (United Nations, 2005).   17 
planet's natural resources and ensure a high level of protection and improvement of the quality 
of the environment. Prevent and reduce environmental pollution and promote sustainable 
consumption and production to break the link between economic growth and environmental 
degradation.”(Council of the European Union, 2006, p. 3). 
 
Sustainable growth emphasises that the carrying capacity of the ecosystem is 
one limitation for the development of the society (Stenmark, 2000).  The 
European SDS identifies 7 key challenges and corresponding targets, 
operational objectives and actions. One is the  Conservation and 
management of natural resources, where the overall objective is: ”To improve 
management and avoid overexploitation of natural resources, recognising the value of ecosystem 
services.” (Council of the European Union, 2006, p.13). The operational objective 
includes to avoid overexploitation and improve management of renewable 
natural resources and to stop the loss of biodiversity and contributing to a 
significant reduction in the worldwide rate of biodiversity loss. This is also 
recognized in the Millennium Ecosystem Assessment report (UNEP, 2003) 
which states the fact that the human species “is ultimately fully dependent on the 
flow of ecosystem services.”(summary p. 1). The report also emphasise that the 
value of ecosystem services
5 often is underestimated or ignored in current 
decision-making processes. One of the policy guiding principles in 
European SDS is also: Make Polluters Pay, which states: ”Ensure that prices 
reflect the real costs to society of consumption and production activities and that polluters pay 
for the damage they cause to human health and the environment.” (Council of the 
European Union, 2006, p. 5). 
 
The work with biodiversity
6  has a base in the Convention on Biological 
Diversity (CBD) (UNEP, 1992). In Sweden, compensation focuses mainly 
as a tool for the preservation of biodiversity. It was debated in the 
preparation to the EnvC and was also discussed in the plans for biodiversity 
from the Swedish Nature Protection Agency and The National Board of 
Housing, Building and Planning as a possible way to maintain and enhance 
biodiversity in Sweden (Sveriges Regering, 1997; Emanuelsson et al., 1996; 
                                                  
5 Ecosystem services are the benefits people obtain from ecosystems. These include 
provisioning services such as food and water; regulating services such as regulation of floods, 
drought, land degradation, and disease; supporting services such as soil formation and 
nutrient cycling; and cultural services such as recreational, spiritual, religious and other 
nonmaterial benefits (summary p. 3) (UNEP, 2003). 
6 Biological diversity (biodiversity) means the variability among living organisms from all 
sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the 
ecological complexes of which they are part; this includes diversity within species, between 
species and of ecosystems (Article. 2 CBD) (UNEP, 1992).   18 
Naturvårdsverket, 1995). The World Commission of Environment and 
development has been criticised for emphasising too much on development 
in general and too little on the actual ecological conditions for such 
development. The economical dimension of sustainable development is 
often more stressed in underdeveloped countries than in developed countries 
(Hörnberg-Lindgren, 2005). Sweden is a country which, in an international 
context, has a good social and economic situation (UNDP, 2006; Vogel and 
Wolf, 2004). Therefore we ought to be capable to a greater extent of 
dealing with the ecological dimension of sustainable development. Bramwell 
(1994) emphasises this at the very end of her book: The Fading of the 
Greens “…only the maligned Western world has the money and the will to conserve its 
environment. It is the ‘Northern White Empire’’s last burden, and may be its last 
crusade.”(p. 208). 
1.5.2  The everyday landscape   
”The great majority of our biological diversity is to be found, not in protected areas, 
but in areas used by people for fishing, farming, forestry and settlement… a landscape 
approach must be applied.”  
(The Swedish Environmental Objectives Council, 2006, p. 80). 
 
To see the landscape as a whole and as the result of interaction between 
human and natural activities is emphasised in the European Landscape 
Convention (Council of Europe, 2000). This thought is also similar to the 
Ecosystem Approach (EA), which is a strategy promoted by the CBD 
(UNEP, 2000). It points toward taking a comprehensive approach in 
managing ecosystems. The focus in the EA is on structures, processes and on 
functions in ecosystems and the EA emphasises that maintaining and 
restoration of ecosystem functions in the long-term is better than to only 
save species (Slootweg et al., 2006; Korn et al., 2003; UNEP, 2000). The 
European Environment Agency states in their annual environmental report 
that the biodiversity is still declining even though the countries in EU have 
succeeded well in the work to protect valuable environments. The 
environment that is in the greatest need of protection is in the everyday 
landscape and it is the operators that in their daily activities need to create 
the essential environments. In order to reach an ecological well-functioning 
landscape in a more and more exploited Europe, we need to plan not only 
for protected areas such as nature reserves, but for the total landscape 
(Lerman, 2000; Philips, 2000; Selman, 2000).  
   19 
The Swedish government bill concerning the political alignment for future 
transports, states that the environmental politics for nature, to a great extent, 
have been characterised by a focus to preserve objects, spatial places and 
species. Instead the infrastructure ought to be planned from an overall 
perspective which includes an ambition to maintain and develop ecological 
functions, cultural values and out-door life at the same time as impacts are 
minimised (Sveriges Regering, 2006). This is also emphasised in the SRA’s 
strategy for Landscape which is one basis for the national strategic plan for 
the years 2008-2017. This strategy states that the SRA has great 
opportunities to create new environmental values at a very low cost by 
adapting the maintenance of roads but also when planning, designing and 
building a road. Examples are habitats for rare plants and species and nature 
values that diminish barriers in the landscape. This kind of adaptation of the 
ordinary road activity may create habitats for some rare species and so the 
government can coordinate and make the work more efficient which will 
lead to lower costs for society as a whole (Vägverket, 2007a). The Swedish 
Environmental Objectives Council (2006) also stress that a wider landscape 
approach must be applied to attain sustainable use and that the great majority 
of our biological diversity is not to be found in protected areas. Protected 
areas already have a lot of legal support and measures to protect and increase 
their values. So, the use of compensation should also have a good impact in 
the rest of the non-protected areas (Lerman, 2000;  CBM, 1997).    
1.5.3  Road ecology and ecological networks 
“… to a large degree the  ecological landscape is the mirror image of the road 
network. The more connected and impermeable the road system, the less connected is 
the landscape matrix in which it is embedded.” 
(Forman et al., 2003, p. 173) 
 
The concept of ecological network has been discussed for several years, 
especially in the work with a Pan-European Ecological Network but also as 
a part in road ecology (Jongman et al., 2004; Forman et al., 2003, Jongman 
and Kamphorst, 2002).  Road ecology explores and deals with the 
relationship between the natural environment and the road system.  It covers 
for example ecological research, planning and mitigation of road systems. 
Road ecology is an integrated component of sustainable development and 
sustainable transportation. It is one factor of a sustainability strategy because 
it is intimately related to a number of problems, for example habitat 
fragmentation and impacts on biodiversity (Forman et al., 2003). Roads 
provide many benefits (allowing economies to function efficiently etc) but   20 
also threaten the biodiversity. The challenge is to keep hold of the benefits 
while eliminating or mitigating the threats. A policy in road ecology is to 
perforate the road corridors with underpasses and overpasses for wildlife and 
water crossings to reduce the habitat fragmentation and to lessen the barrier 
effect (Forman et al., 2003; Forman, 1999). 
 
To reverse the degradation of biological diversity is extremely important in 
the highly exploited Europe. An ecological network consists of core areas 
(important ecosystems, habitats and species population), ecological corridors 
to interconnect the core areas and buffer zones to protect the network from 
damaging activities outside the network (Jongman et al., 2004). An 
ecological corridor is an element that is maintaining or re-establishing 
natural connectivity and is an important instrument in landscape planning 
(Cook and Van Lier, 1994). In Europe they are mostly results of human 
activities in nature as stone walls, regulated rivers and hedgerows but also 
‘spot disturbance’ as railroad and power line strips (Jongman and Kamphorst, 
2002). There seems to bee a need to develop instruments for 
implementation especially at the local level (Jongman et al., 2004). In the 
work with the Pan-European Ecological Network, Council of Europe 
(1998) states that the goal of conserving biodiversity cannot be achieved 
only through actions that preserve nature in its existing condition; it will also 
be necessary in certain cases to restore damaged habitats. Today there is a 
need to find ways in which ecosystems can continue to function in 
landscapes that are also used for human activities. The concept of ecological 
networks provides a model for maintaining biodiversity yet it allows a 
degree of human exploitation of the landscape (Council of Europe, 1998). 
Such a network also needs to consider the connections to social and cultural 
values in order to function properly in the landscape. What is a bit striking is 
that Sweden has no special designated ecological network except Natura 
2000 (UNEP, 2006).   
 
Spatial planning is a most important framework for the establishment of 
ecological corridors and land use instruments is one of the key tools used for 
their implementation (Jongman et al., 2004; Cook and Van Lier, 1994). If 
environmental compensation could be used more in road planning it ought 
to be able to function as one instrument to implement ecological networks. 
In Germany, the compensation system also gives possibilities for future 
compensation measures in regional landscape planning (Müller-Pfannenstiel 
and Rössling, 2000). Developing opportunities for the enhancement of 
landscapes and habitats and to use ecological compensation is pointed out in   21 
‘Code of practice for the introduction of biological and landscape diversity 
considerations into the transport sector’ – by the Committee for the 
Activities of the Council of Europe in the Field of Biological and Landscape 
Diversity (Bickmore, 2003).  
1.5.4  Environmental impact assessment 
“Environmental Impact Assessment is a process for taking account of the potential 
environmental consequences of a proposed action during the planning, design, decision-
making and implementation stages of that action.” 
(Morrison-Saunders and Arts, 2004, p. 1) 
 
Environmental Impact Assessment (EIA) is an instrument to safeguard 
consideration of environmental impacts within development planning. The 
EIA process tries to influence the relationship between development and the 
environment in order to reach a more sustainable management of 
development projects (Glasson et al., 2004). EIA has been an significant tool 
implementing environmental issues in the planning of projects and society 
(Fischer, 2003; Larsson, 1999). The Swedish EIA Centre states that the 
purpose with EIA, according to the directives, government bills and laws, is 
to protect the environment and contribute to a sustainable development 
through preventing, counteracting or compensating negative environmental 
impact (Hedlund, 2007). Within EIA, compensation measures can be 
proposed to ensure that the overall environmental value of an area is not 
reduced excessively by the development (Morris and Therivel, 2001). The 
road sector is governed by both the EnvC and the Roads Act which makes 
the environmental demands rather strong (Sveriges Riksdag, 1998; Sveriges 
Riksdag, 1971). An environmental impact report (EIR) shall contain a 
description of the measures being planned with a view to avoid, mitigate or 
remedy adverse effects. The regulation for the road administration 
concerning public participation and EIA etc in initial studies, feasibility 
studies and design plans also state that an EIR for a design plan shall clearly 
show how the EIR has affected the design of the road and the 
environmental impacts of the chosen design of the road project and 
compensation measures if needed (Vägverket, 2007b). The new handbook 
for EIA for roads discusses the use of compensation measures if an impact 
cannot be avoided or mitigated. The purpose is that the total quality of the 
environment measures within an area shall not be reduced because of road 
measures (Eriksson and Lingestål, 2004).   
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EIA has been and still is one of the strongest tools for bringing 
environmental consideration in different projects (de Jong et al., 2004; 
Morrison-Saunders and Arts, 2004). Environmental compensation is linked 
to EIA both in the planning process and in the document (Peters, 1993; 
Bengtsson, 1997). The operating principles of EIA best practice, made by 
the international association for impact assessment, state that the EIA process 
should provide measures that are necessary to avoid, minimise or offset 
predicted adverse impacts (IAIA, 1999). In 2006 the Conference of the 
parties to the CBD endorsed guidelines for Biodiversity in EIA & SEA 
(Strategic Environmental Assessment). One of the principles: No net loss, 
emphasise the use of compensation in the statement: “…that loss of irreplaceable 
biodiversity must be avoided, and loss of other biodiversity has to be compensated (in term of 
quality and quantity).” (Slootweg et al,. 2006, p. 23). At present, EIA still seems to 
be the best tool in order to discuss and practically use environmental 
compensation. Hörnberg-Lindgren (2005) argues that EIA should, in order 
to be an instrument for sustainable development, present feasible 
compensation plans and, where appropriate, compensation for loss of 
habitats should be a requirement for approval.  
1.5.5  Environmental ethics 
“Spatial and land use planning systems, which focus on what development 
happens where and on what terms, are unavoidably involved in the contemporary re-
thinking of our relationships with the natural world.” 
(Healy, 1997, p. 186). 
 
Environmental philosophy and ethics
7 play a role in making explicit the 
hidden value assumptions of different environmental policies. Environmental 
issues raise fundamental questions about what the kind of beings we as 
humans are, our place in nature and what we actually value (Des Jardins, 
2001; Light, 2000). Both science and ethics are essential if we hope to make 
meaningful progress in meeting the environmental problems (Des Jardins, 
2001). Three current main environmental ethic perspectives are: 
Intergenerational anthropocentrism, which means to take into consideration 
today living humans and future generations; Biocentrism,  which means to 
take into consideration all living creatures needs and only these; and 
Ecocentrism, which means to take into consideration all living creatures needs 
and only these, and the integrity of species and ecosystem (Stenmark, 2000). 
Environmental compensation is criticised from in a variety of ways. In some 
                                                  
7 Environmental ethic is a systematic account of the moral relations between human beings 
and their natural environment (Des Jardins, 2001).   23 
ways it seems to challenge our common way to look at nature. Today 
empirical science shows that more and more people, mainly young people, 
do not have an anthropocentric approach but more a biocentric or 
ecocentric approach (Stenmark, 2000). Valuations seem to have changed 
which is one reason to discuss valuations and ethical standpoints more.  
 
The intergenerational anthropocentrism is an ethical perspective which focus 
on human needs – only humans are seen to have intrinsic value (Palmer, 
2003; Sundqvist, 2003; Stenmark, 2000). An object has an intrinsic value 
(non-instrumental) when it is valuable in itself and is not valued simply for 
its uses (Palmer, 2003; Des Jardins, 2001; Brennan and Lo, 2000; Stenmark, 
2000). The intergenerational anthropocentrism reflects the politics of 
sustainable development (Palmer, 2003; Stenmark, 2000) and has shaped the 
environmental goals and policies in Sweden and internationally. Council of 
Europe (2003) states that: “Ethics must serve as a foundation for sustainability”(p. 
8).”There must be a real change in the present measurements of country performance based 
primarily on economic indicators to include more holistic measures such as health, poverty 
levels, biological diversity, and social justice”(p. 8). 
Biocentrism is an ethical perspective which extends concern for individual 
well-being, arguing for the intrinsic value of organisms achieving their own 
good (Brennan and Lo, 2000). Paul Taylor (1981) argues that each 
individual living thing in nature has equal intrinsic value which entitles them 
to moral respect. This generates a moral duty on humans to preserve or 
promote their goods as ends in themselves, and that any practices which 
treat those beings as mere means are intrinsically wrong. Taylor also states 
that we as humans have a duty to compensate other living creatures if we do 
them morally wrong (Taylor, 1981). The thought of compensation has also 
a support in a biocentric view, but the discussion will be concerned with if 
the exploitation is defendable from a moral standpoint concerning all living 
individual creatures and not only humans. 
Ecocentrism is an ethical perspective which advocates a more holistic view. 
It is not the individual that is most important but species, ecosystems and the 
biosphere which as a whole is morally significant and thus has an intrinsic 
value (Des Jardins, 2001; Brennan and Lo, 2000; Stenmark, 2000; Rolston, 
1994). Holmes Rolston (1989, 1994) argues that species are often more 
valuable than individual specimens, since the loss of a species is a loss of 
genetic possibilities. The deliberate destruction of a species shows disrespect 
for biological processes which make possible the emergence of individual 
living things (Brennan and Lo, 2000). In this sense compensation is not 
mainly important for the individual and thus compensation shall be seen on   24 
a grander scale. In a very ’strong’ kind of ecocentrism which some deep 
ecologists might argue for, any form of environmental harm (and thus also 
environmental compensation) would hardly be accepted at all - but in a 
weaker, more pragmatic ecocentrism, humans have a greater value than 
ecosystems etc (Des Jardins, 2001; Stenmark, 2000).   
These different perspectives can be linked to environmental compensation as 
compensation often brings matters to its head concerning our valuations of 
nature. It involves environmental ethics in the sense that it may put our own 
view to change from seeing nature as a free resource to be used as man likes, 
to something very valuable that shall be sustainable for generations to come. 
It can even be seen to give nature an own intrinsic value despite its use for 
humans. It also forces us, in a rather realistic and down-to-earth way, to deal 
with the concept of sustainable development in exploitations (Rundcrantz, 
2004).  Environmental compensation is discussed in all these different views. 
The difference for compensation in these ethical perspectives is the 
discussion of whom/what has the right, the intrinsic value to be 
compensated for? Is it only humans that are living today? Is it also future 
generations? Is it only the living creature or is it the species, total biotope 
and ecosystem?  
 
Lo (1999) argues that restoration of nature need not be anthropocentric and 
may be aimed at benefiting the nonhuman world. Stone (1974) for example, 
proposed that trees and other natural objects should have at least the same 
standing in law as corporations. He claimed that the list of legal right-holders 
has continually expanded where, not long ago, only landowning white adult 
males had full legal rights but now it includes women, people who do not 
own land, corporations, trusts, cities and nations (Stone, 1974). The 
philosopher Fox (1984, 1990) states that if humans give an intrinsic value to 
the ‘non-human’ world, this implies that the developer has to justify his 
actions in a moral way – the burden of proof should shift. This would be a 
fundamental change in contemporary environmental debate and decision-
making.  
 
Environmental compensation is in this thesis discussed from an ethical 
perspective which has its basis in intergenerational anthropocentrism. This is 
due to the importance of the political dimension, which is crucial in any 
environmental issue needed to be solved.  
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2  THE STUDIES 
This thesis is based on case study research as well as review and synthesis of 
previous work in a context of planning and management of roads in 
landscapes. 
2.1  Main questions 
The main question posed in this thesis is: Why, how and in what way can 
environmental compensation better be used in Swedish road planning and 
design?  
This question is broken down in several more detailed, sometimes 
pragmatic, questions in order to elucidate different conditions, among others 
professional, legal and administrative aspects to apply environmental 
compensation in the Swedish road planning system. 
The questions at issue have been the following (the papers and sections in 
the thesis where the questions have been subject to most thorough analysis 
are printed in italics). The questions with a short summary of answer recur in 
the chapter Conclusions and implications for planning, p. 49-54: 
 
•  What is the present situation for environmental compensation in the 
international context? (What developments, controversies, 
breakthroughs are currently engaging the leading practitioners in 
this field). Paper I and under the headlines: Why the topic environmental 
compensation in road planning?, p. 10-12 and Result and discussion, p. 37-
45.  
•  What is the current state for environmental compensation in 
Swedish road planning and design? Paper I and II and under the 
headline: Result and discussion, p. 40-46.   26 
•  What are the motives for using environmental compensation? Paper 
I, II and III,  and under the headlines: Why the topic environmental 
compensation in road planning, p. 10-12; Issues in landscape planning 
related to environmental compensation, p. 15-24 and The need for useful 
instruments for a sustainable road planning, p. 39-40. 
•  What is the legal framework and limits for environmental 
compensation in Sweden? Paper I and II and under the headlines: The 
legal framework in Sweden, p. 12-14 and Result and discussion, p. 44-47. 
•  What is the knowledge and opinions about environmental 
compensation among professionals? Paper III and under the headline: 
Result and Discussion, p. 38, 40-46. 
•  How does and can environmental compensation fit into the road 
planning process and EIA process? Paper I, II and III and under the 
headlines:  Issues in landscape planning related to environmental 
compensation, p. 21-22 and Result and discussion, p. 41-44. 
•  Which factors are of vital importance in order to reach a successful 
use of environmental compensation in Swedish road planning? Paper 
III and under the headline: Result and Discussion, p. 39-47. 
2.2  Summary of papers 
2.2.1   Paper  I
8 
Paper I is the actual basis for the following papers. It reviews the use of 
environmental compensation in Germany, the USA, the Netherlands, the 
UK and Sweden. This review did strengthen the belief that environmental 
compensation is highly topical and much discussed in Europe and USA. It 
also showed the close connection between the phenomena and the EIA 
process and the philosophical discussion in the context. It gave much input 
in the research - what developments, controversies, breakthroughs are 
currently engaging the leading practitioners in this field. Germany, with its 
experience of environmental compensation since the 1970s seems to have 
the most developed research and methods for environmental compensation. 
In the USA there are requirements for mitigation and compensation 
measures for wetland losses. In the Netherlands, the compensation measures 
are focused on certain protected areas. In the UK there are few legal 
instruments that formally require environmental compensation. In Sweden 
the new environmental legislation has made it possible to legally demand 
                                                  
8 The co-author, Erik Skärbäck, has contributed to the paper mainly by translating the 
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environmental compensation measures to gain permits for exploitations. 
However these new Swedish requirements have only been available since 
1999 and the use of compensation measures needs to be developed.  It 
would be worth studying the German environmental compensation practice 
in order to learn more from it and to develop the use of environmental 
compensation methods in the Swedish planning system. 
2.2.2  Paper II 
The second paper mainly described and analysed a survey in order to find 
out the current status for environmental compensation. It was also an 
important base for the selection of two road projects which would be the 
main core for the case study. The purpose of the survey was to find out the 
intended use of environmental compensation today in the Swedish state road 
planning sector. The paper examines 15 planned Swedish state road projects 
in order to investigate the intended use of environmental compensation. 
The analysis serves to point out problems and opportunities for 
improvement to facilitate the use of compensation. It discussed the findings 
in an international context and focused on the connection to sustainable 
development. The results show that while environmental compensation is 
proposed in several projects, measures are seldom explicitly documented or 
interpreted as compensation measures. The planning process needs also to be 
better coordinated. The most explicitly described environmental 
compensation in the Swedish projects is connected to water issues while 
compensation for impacts on small biotopes is rare. When the descriptions of 
the environmental impacts of a project are compared to the suggested 
measures in the EIR and DP the proposed environmental measures are 
almost never in sufficient proportion to the damage that will be caused. 
2.2.3  Paper III 
The last paper is the actual case study for two road projects - which were 
selected from the survey described and analysed in the second paper. It is the 
final result of the two other papers and answers most of the questions and 
issues posed in these. The purpose of the third paper was to find out why 
environmental compensation was more prominent in two projects and to 
give better answers to the conditions, among others, professional and 
administrative, that are important in order to apply environmental 
compensation to a greater extent in the Swedish road planning context.   
The third paper is more detailed; all documents and several interviews with 
professionals have been done in order to gain a deeper knowledge about 
environmental compensation in these projects. This paper analyses two   28 
Swedish road projects that have shown that proposed environmental 
compensation measures have been rather successful, in terms of getting 
described in the legally binding documents. The paper also discusses 
environmental compensation as an environmental instrument used in 
contemporary road planning. It can be one possible tool for reaching a more 
sustainable development when building a road, but it is crucial that the 
proposed measures are carried out. The result is enhanced by the 
information gathered from interviews where the interest and knowledge of 
the professionals, especially the project managers, is deemed as a crucial 
success factor. The paper also refers to a questionnaire which supports the 
findings from the interviews, which further strengthen the material 
(Rundcrantz, 2005). Furthermore check lists that guarantee the 
environmental measures, follow-up studies and better knowledge about 
environmental compensation are emphasised as important factors. The paper 
gives recommendations on how to implement and strengthen the use of 
compensation in road planning and design. 
2.3  Material and methods 
2.3.1  Case study research 
The studies included in this thesis are all a part of the case study investigating 
environmental compensation. There are different ideas about what a case 
study is, but this thesis is influenced by several researchers using case study as 
a methodology, mainly Johansson (2004, 2005), Gillham (2001), Merriam 
(1994) and Yin (1994). Johansson (2005) states that case study methodology 
has developed in the direction of eclecticism and pragmatism but declares 
that: “A case study is expected to capture the complexity of a single case, which should be a 
functioning unit, to be investigated in its natural context with a multitude of methods, and be 
contemporary.” (Johansson, 2005, p. 30). 
 
Case studies first appeared within the discipline of anthropology around 
1900 but were also developed within medicine (description of individuals). 
It developed furthermore and is now an important methodology within the 
social sciences (Johansson, 2005). The advantage of the case study method is 
its strength to deal with many different sources, documents, interviews, 
observations etc (Gillham, 2001; Merriam, 1994). It’s a qualitative and 
interpretive research which has a holistic approach to the research subject 
(Johansson, 2005). Gillham (2001) states that case study is a main method – 
with a multi-method approach. Within it different sub-methods are used:   29 
interviews, observations, document and record analysis, work samples and so 
on.  A qualitative case study is appropriate when dealing with contemporary 
course of events where the questions ‘why’ and ‘in what way’ are best 
suited. It is a method to be used when examining a specific occurrence, for 
example, a program, a person, an institution or an event.  Merriam (1994) 
defines qualitative case studies as an intense, comprehensive description and 
analysis of one unit or phenomenon. The main purpose is to understand the 
meaning of certain phenomena or experience. The method is useful, 
adaptable and more possible to develop than other methods in a given 
situation (Merriam, 1994). Flyvbjerg emphasises the importance of case 
studies as crucial to reflexive analysis and the discussion of values and 
interests which is important for the development of society (Flyvbjerg, 
2001). A characteristic feature in the methodology is to triangulate i.e. 
different methods are combined in order to study the case from different 
angles (Johansson, 2005; Gillham, 2001; Stake, 1995; Yin, 1994). The 
method is also characterised by changing focus and boundaries of the case 
which often change through the research process (Johansson, 2005). The 
qualitative case study is inductive in its nature so new theoretical concepts 
can be explored but it can also be used to try existing theories or to slightly 
alter or explore them (Merriam, 1994).  
The logic of case studies can be based on the same viewpoint as the 
qualitative methods in the sense that the purpose of a qualitative method is 
to understand the true meaning of a phenomenon or experience in its 
context (Merriam, 1994). The research in this thesis is applied science in the 
sense that it is concerned with  presenting knowledge  that can 
relatively swiftly lead to explicit measures (Patel and Davidson, 1994). The 
study has the characteristic of a qualitative research but has also used 
quantitative methods. The research is also normative in the sense that it 
gives proposals for improvements and what action to take (Wallén, 1996).  
 
A pragmatic legitimisation emphasises the  suitability aspect of case study 
research as an appropriate  scientific method. As such the method can be 
defended on the basis of that it is functional,  adaptable and more easily 
developed than other methods in a given situation. The knowledge gained 
through case studies can thus be judged by how understandable and suitable 
it is - a pragmatic view of the truth is therefore the basis for this approach 
(Merriam, 1994). Flyvbjerg argues for the Kuhnian insight: “…that a scientific 
discipline without a large number of thoroughly executed case studies is a discipline without 
systematic production of exemplars, and a discipline without exemplars is an ineffective one.” 
(Kuhn, 1987, cited in Flyvbjerg, 2006, p. 219).   30 
 
Johansson (2005) also states that a case study has special importance in 
practice oriented fields of research, for example planning. This is due to the 
fact that the ability to act within professional practice is based on knowledge 
of a repertoire of cases.  
Table 2. Three strategies to focus empirical research. From Johansson (2005). 
 
Many units  
of analysis  
or cases 
 
 
 
 
Correlational 
Research 
 
 
 
The empirical  
world in full  
complexity 
 
One or few  
units of analysis  
or cases 
 
 
 
 
Experiment 
Quasi-experiment 
 
 
 
 
Case study 
History 
   
A few 
Variables 
 
Many variables/ 
qualities 
 
Quantitative and qualitative data are often mixed in case study research. 
There is a well-known discussion about the use of quantitative and/or 
qualitative methods in research. However, some scientists argue that it is 
possible to use both of them in research projects as long as one leaves the 
philosophical questions to others (Merriam, 1994). Johansson (2005) also 
states that this methodology does bridge the gap between quantitative and 
qualitative methods in the social sciences.  
 
A case study can be studied with an intrinsic interest in the case as such or 
with an interest in generalising (Johansson, 2004; Stake, 1995). A case might 
be selected in virtue of being rich in information, critical revelatory, unique 
or extreme. If a case is purposefully selected, then there is an interest in 
generalising the findings. Generalisations made from case studies are based 
on reasoning – they are analytical and not statistical. There are three main 
principles; induction, deduction and abduction (Johansson, 2004, 2005; 
Wallén, 1996). Induction means that generalisations are made through 
conceptualisation, i.e. an explanation (theory) is made from facts in a case. A 
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generalisation where a hypothesis is tested in a case is based on deduction, 
and finally abduction where an actual problem situation is compared to 
known cases i.e. from facts and theory to a case - a generalisation made 
through comparison with a repertoire of cases (Johansson, 2005).  
 
Gillham (2001) claims that theory (explanation) is something case study 
researchers create, working inductively from what is there in the research 
settings. “Another fundamental characteristic in case study research is that you do not start 
out with a priori theoretical notions (whether derived from the literature or not) – because until 
you get in there and get hold of your data, get to understand the context, you won’t know 
what theories (explanations) work best or make the most sense.”(p. 2).  On the other 
hand, other scientists claim that theories do not contain anything except 
what is already in the empirical material i.e. there’s a theoretical thought 
already in the beginning of the selection of what one chooses to observe 
(Wallén, 1996). Merriam (1994) states that research that uses surveys is 
deductive in its nature because variables are chosen from assumptions made 
before the investigation starts. This can be the base for the later case study. 
Flyvbjerg (2006) declare that case studies both generate and test hypothesis. 
Johansson (2004, 2005) however, argues that the different types of analytic 
generalisation do not exclude each other and can be combined in a case 
study.  
2.3.2  Method of the thesis 
This thesis is based on three different parts consisting of a review, a survey 
and a study of two road projects which, together with a questionnaire, form 
the case study. The work has mainly followed this sequence: 
•  Reading the probably relevant literature (for the review). 
•  Getting to know the case in the setting. 
•  Deciding what the broad aims are. 
•  Making a start getting the research in shape. 
o  Review 
o  Survey 
o  Questionnaire 
o  Core case 
o  Theorizing (explanation)  
 
The research has been done in at least three steps. The review (paper I) can 
be seen as a first step in order to gain as much information about 
environmental compensation as possible. The second step is a survey (paper 
II) that aimed to find interesting cases. The third step is the actual core case   32 
study (paper III). In this thesis my basis is the qualitative case study. I use 
some quantitative method – especially in the survey and the questionnaire 
but the discussion starts out from a qualitative standpoint in the framing of 
the research question and also in the analysing of the material. This case 
study is both descriptive and interpretive in its nature. The information 
gained is analysed, interpreted and used to theorize about environmental 
compensation.  
Paper I 
The main literature in the field of environmental compensation and related 
subjects was examined. The literature databases Transport 1988-2001/02, 
CAB Abstracts 1992-2001/01, AGRIS 1995-2000/11, ICONDA 1976-
2001/01, AGRICOLA 1979 -2001/03, TREECD 2000/02-2001/01, 
Biological Abstracts 2000/01-2000/06, EconLit 1969-2001/03 was scanned 
for a wide range of recent studies of compensation methods. From this 
material other relevant articles were traced. A journey to Germany in order 
to gain information about the German compensation system was also made 
during March 2002. The following institutions were visited: the Federal 
Environmental Agency in Berlin, the Road Administration of Nort-Rhine-
Westfalia, the Institute for Landscape Planning and Environmental Planning 
at the Technical University in Berlin and the Federal Agency for Nature 
Protection in Leipzig.  
Paper II 
All design plans (DP) found in the official records with an approved EIR 
during 2001 and 2002 in three different regional road administrations were 
examined. This means that the selected projects are a representative selection 
of Swedish road projects with attached EIRs carried out during the past 
years. 125 projects were found in the screening of the archives. Only 15 of 
these projects had an approved EIR and a previous decision that the project 
may cause significant environmental impact. The regions were selected after 
discussions with the EIA expert and the Planning expert from the Head 
office for the SRA. Each region can be seen as representing a “average” 
SRA region. The regions contain arable land and forests and two of the 
largest cities in Sweden (Malmö and Göteborg) are situated there. They also 
have a certain land pressure, especially Skåne, with the fast developing 
fragmentation of land. The National Board of Housing, Building and 
Planning has also especially pointed out Skåne as a region in which 
environmental compensation ought to be used in order to maintain and 
enhance biological diversity (Emanuelsson et al., 1996).   33 
The survey was a crucial help in finding projects where environmental 
compensation measures can be considered as rather well described, discussed 
or analysed in the DP. The DP is the most important step, because it is this 
document that is legally binding. The cases in the survey are average, typical 
road projects that are done during a certain period. This means that it is not 
a strategic choice from the beginning. But the cases selected for the case 
study are on the other hand chosen from a strategic reason – their 
connection to environmental compensation. 
Paper III 
The two projects were selected so that they predict similar results i.e. literal 
replication (Yin, 1994). The intention was to compare these projects in 
order to describe the similarities (or differences) that will be revealed. In 
each project several documents were studied: the initial study, the feasibility 
study, the EIRs, the design plan and any road architecture program or 
design principles belonging to the project, the construction plan, the 
exemption permits and other documents connected to this. Interviews were 
also made with several people connected to the projects; the two senior 
project managers responsible for the projects, consultants and the landscape 
architects, handling officer at the authority for road and traffic legislation, 
environmental experts at the SRA and at the SCA. 
 
The purpose of the interview was to obtain descriptions of the interviewed 
person’s lifeworld
9 with intention to interpret the described phenomena's 
meaning (Kvale, 1997). The validity of such interviews can be measured to 
what degree the result reflects on the source and also in a more general way 
increases the understanding of the case (Lantz, 1993). The interviews were 
taped and notes were taken. Each interview lasted approximately between 
30 and 60 minutes. The discussion focused mainly on the following subjects: 
•  The knowledge, understanding and opinion about environmental 
compensation 
•  The different projects – especially the environmental issues, the 
planning processes, how and why environmental compensation is 
used in the project, legal matters and responsibilities.  
•  Interesting questions connected to environmental compensation, 
especially those issues considered being a problem internationally; 
                                                  
9 Lifeworld is the "background" environment of competences, practices, and attitudes 
representable in terms of one's cognitive horizon. It's the lived realm of informal, culturally-
grounded understandings and mutual accommodations (Habermas, 1987). 
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the difficulties in coordinating the planning processes, the need for 
guidelines for monitoring and follow-up studies, the problems of 
implementing suggested environmental measures and problems 
finding appropriate land for compensation measures. 
 
In my professional work at the SRA in Region Skåne, a study using a 
questionnaire was also made, where all 33 municipalities in the region, 8 
larger environmental organisations and 5 national environmental institutions 
were given the opportunity to air their opinion about environmental 
compensation (Rundcrantz, 2005). These organisations are those that the 
SRA in Region Skåne often cooperate with or are bodies to which a 
proposed measure is referred for consideration. The purpose was to gain 
knowledge about the opinion and attitude towards environmental 
compensation and to identify important conflicts in order to develop the use 
of compensation in road planning. The questionnaire consisted of both set 
questions/answers and open questions. 61 of 77 answered the questionnaire 
which made the answering frequency over 79%. The result was an input to 
the research. 
2.3.3  General reflections 
The case undertaken in this thesis is mainly based on these three papers. This 
means that full general conclusion can not be drawn from it. However, a 
case study can by generalisation transfer knowledge to other cases and thus 
has the potential to bridge the gap between research and practice (Johansson, 
2004). The case, which has few units of analysis and many 
variables/qualities, fits into the explicative strategy described in table 2. 
 
This case study is not purely inductive nor deductive or abductive. The 
research started with a rather vague thought about environmental 
compensation, but transformed, mainly after the review, to more systematic 
thoughts about how to explore the concept. The questionnaire and survey 
also pointed to important issues to explore and explain. Finally I also 
generalised from known cases in my work. The analytic strategy is to use an 
explanatory theory building where a coherent and reliable picture of the 
phenomena (the conditions needed to make environmental compensation 
successful in the road project) is made. 
 
Could other methods have been useful? I think that case study research has a 
lot of strength in its use of several methods in order to capture the   35 
complexity of a functioning unit in its natural context (environmental 
compensation in two road projects).     36 
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3  RESULTS AND DISCUSSION 
 
The common theme of the papers presented in this thesis is environmental 
compensation and how to improve the use of it in the Swedish road 
planning system. First I discuss the criticism against environmental 
compensation and also the motives for using it. Second I discuss different 
conditions that are important in the application of environmental 
compensation in road planning and design. 
3.1  Criticism against environmental compensation 
There is a vital discussion about environmental compensation and the 
different philosophies behind it. The use of compensation measures does not 
occur without controversy. One objection connected to compensation is its 
aim to restore nature. Creation of habitats is an important issue in 
environmental compensation (Cowell, 1997). The difference between 
environmental compensation and ecological restoration or habitat creation is 
that environmental compensation is associated with disadvantageous impacts 
on nature due to development (Cuperus et al., 1999). Some environmental 
philosophers argue that any form of ecological restoration is an artefact 
(Katz, 1992, 2000). The restored environment is produced through human 
dominance and technological control and the result can for that reason not 
be authentic – it is a product of human intentions and design (Katz, 2000). 
This does however seem incompatible with any concept of an 
environmental ethic in which humans are seen as part of nature. Many 
species will also accept changes in their environment if certain features 
essential to their survival are maintained (Gunn, 1991). The objection about 
the authenticity in restoration seems therefore unhelpful because it is rarely 
the goal of restoration projects in Europe. A ‘natural’ state is also probably   38 
not possible to find, at least in Europe, because of long time land occupation 
and use of the environment (Eden et al., 1999). Furthermore, restoration 
cannot be based on static attributes because most ecosystems are dynamic, so 
there should be a focus on the desired characteristic for the ecosystem 
(Hobbs and Harris, 2001). Even Katz admits that restoration is a way to 
clean up our mess if we have exploited the environment - it’s a policy that 
makes the best of a bad situation. However, as a matter of policy it is always 
better to prevent the damage (Katz, 1992). 
  
Another difficult objection is that environmental compensation can be used 
to obscure or justify environmentally damaging projects (Cowell, 2000; 
Eden et al., 1999; Elliot, 1982). This problem is connected to the use of 
‘natural capital’ as a way to define and protect environmental valuable areas, 
species or functions in the interest of sustainable development. There seem 
to be a growing economic view in landscape and ecological engineering that 
environmental loss may be traded off against restored gains thus maintaining 
the overall environmental capital for the next generation (Cowell, 1997). 
There is a fear that the idea of maintaining the environmental stock does 
reinforce a technocratic view of sustainable development and does separate 
the public debate from important issues about the economic, social and 
environmental desirability of different development patterns from public 
debate (Cowell, 2000). From another point of view, others argue that 
restoration is a way to heal relationships between nature and humans, 
reconnecting us with the surrounding landscape (Light, 2000; Stevenson, 
2000). 
 
This criticism can be compared to the results from the interviews in the case 
study (paper III) and the questionnaire (Rundcrantz, 2005). The results are 
very concordant. Most misgivings were that environmental compensation 
could be misused by undermining the environmental consideration in 
projects or justify environmentally damaging projects. Another criticism was 
that compensation measures can be expensive. But the answers in the 
questionnaire also showed that there is a great interest and a rather positive 
attitude to environmental compensation
10. One advantage was the possibility 
                                                  
10  87 % (48 of 55 answering) agrees or partly agrees that environmental compensation is 
something positive for the development of society (2 are doubtful and 1 totally rejects the 
idea). 78% (43 of 55 answering) agreed or partly agreed that environmental compensation is 
a good instrument to achieve sustainable development (8 are doubtful and 1 totally rejects 
the idea). 
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to maintain or enhance the biodiversity and the possibility to increase 
requirements for environmental consideration in projects. The statements in 
the interviews also showed the opinion that the use of environmental 
compensation had made the projects better. No one believed that 
compensation had been misused in the projects. 
 
The use of environmental compensation can show the developers concern 
about environmental issues and that the ecological functions are entitled to 
cost money. This can also become an obvious reason for a developer trying 
to avoid certain impacts and to find other solutions. Ecological functions 
will not be so tempting to exploit if it costs money to do so. In order to 
diminish the fear that environmental compensation could be misused to 
undermine the environmental consideration in projects, it is of vital 
importance that the SRA clearly shows that environmental compensation is 
the third step in environmental consideration after avoidance and mitigation. 
The Swedish authorities could be influenced by the German way in dealing 
with compensation. In Germany the deciding authority has to weigh and 
balance the project interests for the society against the relevant nature 
conservation concerns after all measures to avoid, mitigate and compensate 
the impacts are done. If the nature conservation concerns seem to be more 
important than interest of the society for the project, the authorisation has to 
be denied. In the other case, it cannot refuse the authorisation just on the 
grounds of nature conservation requirements (Der Rat von Sachverständigen 
für Umweltfragen, 2002).   
3.2  The need of useful instruments for a more sustainable road 
planning 
There is a need for useful instruments in order to deal with specific 
environmental problems. The practice of spatial and land use planning is 
very difficult to separate from environmental issues (Healey, 1997). The 
road network is still growing in Europe and its impact on fragmentation has 
become an increasing problem (European Environment Agency, 2004; Iuell 
et al., 2003; Catzzone, M et al., 1998). There are numerous conventions, 
goals, principles etc on how to reach a sustainable development but still 
there seems to be very little material about the practical instruments that are 
required (Bickmore, 2003; Leitão and Ahern, 2002). Moving from words to 
action concerning sustainable development is experienced to go so slow 
(Isaksson, 2006; Asplund and Skantze, 2005). Environmental compensation 
is a tool that not only discusses the concept of sustainability in theory but is   40 
also rather easy to use in the individual project and in the existing road 
planning process. It can be a useful tool for landscape development 
management (Bruns et al., 2001). Environmental compensation is a way to 
ensure the natural capital for future generations in a more and more 
exploited Europe.  
 
Environmental compensation is an approach in order to better maintain 
ecological functions despite exploitations. It aims to improve damaged 
ecological functions in areas or to create new well functioning values.  This 
implies that environmental compensation can be used as one practical tool to 
achieve some of the Swedish environmental quality objectives (Johnmark, 
2006). For example, the interim targets for the objectives ‘Flourishing lakes 
and streams’ and ‘Thriving wetlands’, suggests restoration of streams and 
establishment of wetlands and ponds.  But where environmental 
compensation probably will do best use as a functional tool is for the 
objective: ‘A Rich Diversity of Plant and Animal Life’. One way to achieve 
this objective is, among others, that: “where important habitat types have been 
damaged, these must be restored, significantly improving conditions for biological diversity.” 
(The Swedish Government, 2006a, p. 51). 
3.3  Practical issues 
The findings from this thesis highlight important issues to deal with; the 
financial and legal aspects, the strong connection to EIA, the lack of 
compensation for small biotopes, the need for better environmental expertise 
and the importance of the involved professionals (paper I, II and III). It 
further supports internationally known problems connected to 
environmental compensation; the difficulties in coordinating the planning 
processes (Müller-Pfannenstiel and Rössling, 2000), the need for guidelines 
for monitoring and follow-up studies (von Jessel, 2002; National Research 
Council, 2001; Treweek and Thompson, 1997; Kiemstedt et al., 1996), the 
problems of implementing suggested environmental measures (Boyden, 
2002; Schwoon, 1997) and problems finding appropriate land for 
compensation measures (Wende et al., 2005; Cuperus, 2004; Bruns et al., 
2001; Kuiper, 1997). 
3.3.1  Administrative aspects 
(Coordinating the planning processes, the problem of implementing the suggested measures, the 
need for monitoring and follow-up studies and the need for guidelines). 
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The projects in the case study (paper II and III) do show the initiators 
intention to act within the current policies and laws for nature conservation 
by avoiding or mitigate damage as far as possible. Environmental 
compensation is also described and proposed although the measures are 
seldom interpreted as compensation measures in the documents. A possible 
explanation could be that the terminology has not been clear in the SRA’s 
old handbook for EIA compared to the new handbook, which is from 2002 
(Eriksson and Lingestål, 2004). There are more environmental measures 
proposed in the EIR than in the description to the DP. The accounts of the 
proposed measures are also more detailed and explicit in the EIR. The study 
also shows that the descriptions in several of the projects lack the link 
between the impacts and the affected ecological function. What is often 
absent in the documents is the discussion of why environmental 
compensation should be used and that it is the next step to take if avoidance 
and mitigation measures are not enough. In a paper about the 
implementation of mitigation measures in EIA in UK, Boyden (2002) states 
that “When determining planning applications subject to EIA, decision-makers need to be 
confident that mitigation measures can and will be implemented as envisaged, so that 
development proposals and environmental impacts will be acceptable (to decision makers and 
the community)”(p.11). This ought to be the same for compensation measures 
and of course also important for the public when giving their opinion about 
a project. The interviews also showed the need for better guidelines that are 
easy to apply (paper III). 
 
Sadler (1999) stresses the need for EIA to move from processes to minimise 
impacts toward processes to maintain the functions of natural systems – a 
transition which calls for no net loss of natural capital. Higgs argues that a 
good ecological restoration is as much process oriented as product oriented. 
It involves the perspectives of interested stakeholders and ecological 
knowledge (Higgs, 1997). So, rather than creating a ’new’ planning process 
for environmental compensation it will probably benefit if better emphasised 
in the EIA which already is well known process which functions together 
with the road planning processes. This implies that the planning process (the 
EIA process and the road planning process) would benefit if better 
coordinated in order to facilitate the use of environmental compensation, 
preferably as early as possible in the planning process. This is also something 
that is pointed out as an important factor in the projects in the case study 
(paper III). For example, today different persons are often producing the 
EIR and the DP for a road project. It i s  s e l d o m  t h a t  t h e  s a m e  p r o j e c t  
manager leads a project from the early planning phase to the actual building   42 
of the project. This indicates that there can be a problem in making sure that 
all of the proposed and discussed environmental measures will be realised.    
 
Morrison-Saunders and Arts (2004) state that the important role of follow-
up in EIA has not been systematically required or fully applied. The 
interviews in the case study also show that follow-up studies of 
environmental measures after the project is finished are poor (paper III). 
Follow-up studies of environmental measures described in EIR are a 
neglected area (Antonsson and Folkeson, 2001; Folkeson, 1999), and follow-
up studies of compensation measures are almost non-existing. In order to 
have real impact on a project, the proposed measures have to be followed up 
in assignments and commitments in the permission or suchlike and with 
provisions in the assessment of a decision (Lerman, 2001). The developers 
own responsibility for control and follow-up studies is most likely an 
important issue, because the responsible supervisory authority does not 
always have time to call attention to this. It would most likely be very 
informative if the deciding authority, mainly SCA, made follow-up of, for 
example, the exemption permits – to see if and how the SRA has executed 
the environmental measures demanded in the permits. The SRA has in its 
own regulations demands for follow-up studies of the predicted measures in 
the EIR but there are needs for improvements (Lerman, 2001).  
 
The Swedish National Audit Office and The Swedish National Road and 
Transport Research Institute has criticised how SRA deals with 
environmental aspects in the planning and building of roads (Antonsson and 
Folkeson, 2001; Folkeson, 1999; Riksdagens revisorer, 1999). The Audit 
Office states that environmental measures that are suggested in the EIR need 
to be followed-up and be taken into consideration during the whole 
planning and building process. The SRA does not on a regular basis follow-
up the environmental effects of the projects which limits the knowledge of 
the environmental influence. There is risk that environmental issues will be 
forgotten during the process and in the end are left out from formal 
examination. The suggestion is that the SRA in a more clear way 
demonstrates how the environmental aspects shall be taken into 
consideration.  The critique is also supported by a follow-up study of 
environmental considerations in road projects (Sundin, 2006). This report 
suggests the use of routines and check lists in order to assure that the 
environmental measures suggested in the EIR also will be considered in the 
DP and in the construction plan. The EIR needs to be more legible 
especially when describing possible consequences and mitigation measures. It   43 
also recommends that the environmental specialist be more involved in the 
process. All these ideas were also mentioned in the interviews in the case 
study (paper III). The interviews also pointed out that the project managers 
for the projects in the case study are known to be careful and skilful in 
checking all undertakings in the project. This probably contributed to the 
rather successful implementation of the environmental measures in the 
projects (paper III). 
3.3.2  Professional aspects  
(The lack of small biotopes i.e. the need for better knowledge). 
 
All the interviewed people in the case study emphasise the importance of the 
attitude of the involved professionals. If they, especially the project manager, 
are in favour of environmental compensation the measures will be 
documented and finally carried out (paper III). Nonetheless, all of the 
proposed measures in the projects were not executed and there are needs for 
improvements. It would be better if the consequences where described both 
with and without environmental measures in order to facilitate the priority 
of the measures (paper III, Sundin, 2006).  In that way it is clearer for the 
reader and the professionals and the decision makers what is needed in order 
to mitigate and compensate negative impacts. The exemption permits are 
more detailed regarding the demanded compensation measures but even 
here they are not always connected to the actual ecological function (paper 
III). For example – when getting a permit to cut down a row of trees, only a 
new row of trees is demanded and not, which probably would be needed in 
order to gain the same ecological function, several trees in order to replace 
one old tree. Maybe even further ecological measures need to be carried 
out. In the new regulations for the SRA concerning public participation and 
EIA etc there is a demand that the EIR shall compare the project with the 
Swedish environmental quality objectives (Vägverket, 2007b). Hopefully 
this will make it easier to assess if the developer is successful in compensating 
for the impacts made in a project.  
 
The question about impacts in small biotopes is seldom noticed in the EIR 
and will often first be noticed when a permit for an exemption is needed 
(paper II and III). The interviews in the case study point to that the 
consultants and project managers do not always see this and therefore it is 
most likely very important to educate those involved more (paper III). In 
order to raise the quality in the general EIA today, there is a need for a 
better professional knowledge in understanding the relations in the   44 
environment and to predict the effects of an impact (Wallentinus, 2007).  
The project managers also expressed a wish to have greater involvement 
from environmental specialist in the projects. Small biotopes do not seem to 
be important enough to compensate for (paper II and paper III). This is a 
common but most unfortunate position in infrastructure planning. All these 
impacts in small biotopes etc will gradually reduce the biodiversity in the 
landscape until there is so little left. Researchers have lately pointed out that 
the small remnant islands, and the creation and maintenance of these, are 
essential in order to enhance biodiversity in the agricultural landscape 
(Jongman et al., 2004; Duelli and Obrist, 2003). Box (1996) claims that the 
creation of habitats is fundamental in order to maintain the biodiversity and 
to reach sustainability. 
3.3.3  Legal aspects 
(Problems finding appropriate land for compensation measures and the financial aspect). 
 
Even if the possibility to demand compensation does exist in the EnvC, the 
case study (paper II and III) indicates that the SCA does not yet make 
extensive use of this legal tool. No one points out that the law is to tame – 
but suggest that the deciding authority should be more careful (paper III). It 
seems to be of vital importance to improve the application of the Swedish 
law, concerning environmental compensation, in a stricter sense. This is not 
only a Swedish problem, Treweek and Thomson (1997) state that in UK, 
there also seems to be confusion about the extent to which ecological 
mitigation and compensation is required.  
One severe problem is that it still is unclear to what extent the Swedish 
legislation does support the requirement of land needed for compensation 
measures. The case study (paper III) shows that this is an important aspect 
that can make compensation attempt to fail. Today, it is not clear if the SRA 
can use the possibility for expropriation from the Road Act and meanwhile 
it is functioning by voluntary efforts (paper II and III). In the future it will 
probably be tested in the environmental court in order to create a precedent. 
The problems connected to finding appropriate sites and buying land is also 
emphasised in both Germany and the Netherlands (Wende et al., 2005; 
Cuperus, 2004; Bruns et al., 2001; Kuiper, 1997).  
 
Even if compensation measures are described in the DP it can still be very 
difficult to gain land on a voluntary basis if the price is high. This will 
probably be the case in areas which would benefit most from these measures 
(i.e. densely populated areas and arable land) to enhance biodiversity. In the   45 
interviews the project managers also pointed out that compensation 
measures should be easier to perform if they were discussed in an early stage 
and if it was possible to require land earlier in the process (paper III). Yet, 
compensation should not be something carried out merely because of its 
simplicity – it should be used as a proper tool to increase biodiversity and as 
a practical instrument for polluter pays principle. If it is considered to be so 
important for society to build a road in these areas then the exploiter ought 
to afford to pay for the environmental measures. One alternative solution to 
the problem is development of ‘compensation pools’, where several 
environmental measures to compensate for impacts from different projects 
can be concentrated in large sites. This can be more practical and financial 
efficient and also give a more stable ecological function compared to small 
isolated compensation measures (Wende et al., 2005; Stein and Tabatabai, 
2000). 
 
One disadvantage mentioned in the interviews and the questionnaire is that 
environmental measures are expensive (paper III). Nevertheless, the project 
managers estimated the cost for environmental compensation in the two 
studied road projects, as rather low, approximately 2-5% of the budget. It is 
difficult to evaluate the ecological functions in economical terms. Functional 
ecosystem represents natural capital upon which the economy depends and 
humanity benefit from ecosystem functions at little or no costs (Clewell, 
2000). The SRA’s adopted management philosophy is steering by setting 
objectives, targets and goals and following up the achieved results. This 
means that the desired quality is reached at the lowest possible cost through 
proper management. So, in modern Swedish planning, in its true sense, 
there are no extra costs for taking ecological values into consideration. A 
project will only be seen as too costly when a solution is chosen which is 
more expensive than needed for fulfilling the desired quality (Vägverket och 
Banverket, 2005).  If a project shall fulfil the international and national 
environmental objectives the environmental measures have to be considered 
necessary in the project. The Government declares that there is a direct 
connection between biodiversity and the ability of economic systems to 
function. The Government also states, when deciding about the 
environmental quality objective for rich biodiversity, that the objective most 
likely will lead to economic gains in the long term even if efforts to achieve 
this objective will involve costs in the short term (The Swedish 
Government, 2006a). One can also compare this to that the estimated value 
of ecosystem services and natural resources was 33 trillion US$ per annum   46 
1997 (Costanza et al., 1997). This gives a pragmatic reason to restore 
ecosystems (Clewell, 2000).  
3.3.4  Sociology of law 
Sociology of Law is studying the relation between law and society. This 
perspective on law does not focus on some single enactment but on law in a 
social context (Faculty of social sciences Lunds University, 2007). Fog and 
Åström have studied how a change in law or a change in a planning process 
can cause a change in different actors influence, thus causing a change of 
power in society. Different resources, political, professional, financial and 
legal, that support the different participants can also change (Fog and 
Åström, 1994; Fog et al., 1992).  
 
The use of environmental compensation has been studied in a case study of a 
planning area (Ideon) in the city Lund in Sweden. The result from that 
study shows that it is the same participants in a planning process involving 
environmental compensation, as in an ordinary planning process. An 
exception is if replacement compensation outside the planning area is of 
interest. In that case another landowner might be involved (Grip et al., 
1999). A more strictly appliance of environmental compensation measures 
might lead to a more natural resource-orientated planning process whereas 
implementation of EIA has made it rather focused on politics. The process 
may change from a more stakeholder focus to a larger extent of focusing on 
resources, functions and values (Skärbäck, 2000; Grip et al., 1999).  Starik 
(2004) claims that the stakeholder concept is more than a human economic 
and political one, and that nature today is not sufficiently represented by 
other stakeholder groups. Maybe compensation can be a tool to strengthen 
the status for nature in a legal context? The project managers’ strong 
influence on environmental compensation issues might also diminish 
benefiting other participants interested of compensation measures. The 
professional resource will probably be needed more in order to do 
evaluations and analysis.  
 
In order to fulfil a planning decision there is need for political, legal, material 
and professional legitimacy (Grip et al., 1999). Environmental compensation 
has a basis in the concept of sustainable development and the ‘polluter pays 
principle’ (Skärbäck, 2000; Peters, 1993) which gives an ethical and political 
legitimacy. This was also something evident in the interviews (paper III).  
No one seemed to object the political legitimacy, but more that the law is 
not applied in a strict sense. The involved professionals also seem to mainly   47 
have good skills in order to secure the professional legitimacy, but what is 
missing is check lists and knowledge about how to describe, motivate and 
sometimes quantify environmental compensation measures in a more 
explicit and legible way. Water seems to be the most compensated resource 
and this is probably due to the economical aspect, its historical importance 
for people and fishing (paper II).  Environmental compensation is one 
practical solution to maintain the environmental stock for future generations 
i.e. environmental compensation also has a pragmatic and financial 
legitimacy from an economic perspective (as discussed earlier) (Clewell, 
2000).   48 
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4  CONCLUSIONS AND IMPLICATIONS 
FOR PLANNING 
This thesis is the first to systematically analyse the use of environmental 
compensation in the Swedish road planning system. The main question 
posed in this thesis is: Why, how and in what way can environmental 
compensation better be used in Swedish road planning and design?  
 
This question is broken down in several more detailed, sometimes 
pragmatic, questions in order to elucidate different conditions, among others 
professional, legal and administrative aspects to apply environmental 
compensation in Swedish road planning and design. 
The questions at issue have been the following (the papers and sections in 
the thesis where the questions have been subject to most thorough analysis 
are printed in italics): 
 
•  What is the present situation for environmental compensation in the 
international context? (What developments, controversies, 
breakthroughs are currently engaging the leading practitioners in 
this field?). Paper I and under the headlines: Why the topic environmental 
compensation in road planning?, p. 10-12 and Result and discussion, p.37-
45.  
o  The use of different measures to compensate the 
environment has been frequently discussed in Europe and 
the USA as a possible way to recreate ecosystems and 
remedy the negative consequences of different projects. 
Currently, Germany, with its experience of environmental 
compensation since the 1970s seems to have the most 
developed research and methods for environmental 
compensation.    50 
o  There is a discussion about environmental compensation 
and the different philosophies behind it. The use of 
compensation measures does not occur without 
controversy. Some environmental philosophers argue that 
any form of ecological restoration is an artefact - the 
restored environment is produced through human 
dominance and the result can for that reason not be 
authentic. Another objection is that environmental 
compensation can be used to obscure or justify 
environmentally damaging projects. 
o  Other internationally discussed issues are; the need for 
guidelines and the need for monitoring and follow-up 
studies, the problems finding appropriate sites and buying 
land, and the need for a better coordination of the planning 
processes.  
 
•  What is the current state for environmental compensation in 
Swedish road planning and design? Paper I and II and under the 
headline: Result and discussion, p. 40-46. 
o  Environmental compensation is used to some extent in 
Swedish road planning and design but it is not always it is 
called compensation. The results show that while 
environmental compensation is proposed in several projects, 
measures are seldom explicitly documented or interpreted as 
compensation measures. The most explicitly described 
environmental compensation in Swedish road projects is 
connected to water issues while compensation for impacts 
in small biotopes is uncommon. When the descriptions of 
the impacts of a project are compared to the suggested 
measures in the EIR and DP the proposed environmental 
measures seems almost never be in sufficient proportion to 
the damage that will be caused. What is often missing in the 
documents is the discussion of why environmental 
compensation should be used and that it is the next step to 
take if avoidance and mitigation measures are not enough. 
Follow-up studies of environmental compensation are poor. 
 
•  What are the motives for using environmental compensation? Paper 
I, II and III,  and under the headlines: Why the topic environmental 
compensation in road planning, p. 10-12; Issues in landscape planning   51 
related to environmental compensation, p. 15-24 and The need for useful 
instruments for a sustainable road planning, p. 39-40. 
o  Environmental compensation is a tool which can contribute 
to a more sustainable development despite exploitations. It 
fits in to a lot of international conventions, goals and 
principles on how to reach a sustainable development. It is 
an instrument that not only discusses the concept of 
sustainability in the theory but is also rather easy to use in 
the individual project and can be used in the existing road 
planning process. It is a way to ensure the natural capital for 
future generations in a more and more exploited Europe. In 
Sweden compensation is especially seen as an instrument for 
enhancement of biodiversity. It can also contribute to 
achieve the Swedish environmental quality goals. The 
ecosystem services and natural resources stands for a huge 
value which gives a financial and pragmatic reason to 
restore ecosystems. In addition, the use of environmental 
compensation can show the developers concern about 
environmental issues and that the ecological functions are 
entitled to cost money. This can become an obvious reason 
for a developer trying to avoid certain impacts and to find 
other solutions.  
 
•  What are the legal framework and borders for environmental 
compensation in Sweden? Paper I and II and under the headlines: The 
legal framework in Sweden, p. 12-14 and Result and discussion, p. 44-47. 
o  Demands for compensation can be found in the EG 
directives and in the Swedish EnvC. The legal context for 
environmental compensations in Sweden is not clear. The 
result in the thesis indicates that the deciding authorities do 
not yet make extensive use of this legal tool. It seems to be 
of vital importance to improve the application of the 
Swedish law, concerning environmental compensation, in a 
stricter sense. It is also indistinct to what extent the 
legislation does support the requirement of land needed for 
compensation measures. A need for further discussions and 
testing is important. 
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•  What is the knowledge and opinions about environmental 
compensation among professionals? Paper III and under the headline: 
Result and Discussion, p. 38, 40-46. 
o  The professionals seem to have rather god general 
knowledge about environmental compensation. What 
seems to be missing is knowledge about why and how it 
can be used more explicit. The statements in the interviews 
showed the belief that use of environmental compensation 
had made the projects better. No one believed that 
compensation had been misused in the projects. 
Municipalities and organisations have a rather positive 
attitude to compensation and see it as an instrument to 
maintain or enhance biodiversity and to increase 
requirements for environmental consideration in projects. 
Nevertheless, there are still misgivings that environmental 
compensation can be misused by undermining the 
environmental consideration in projects. Another criticism 
is that compensation measures can be expensive.  
 
•  How does and can environmental compensation fit into the road 
planning process and EIA process? Paper I, II and III and under the 
headlines:  Issues in landscape planning related to environmental 
compensation, p. 21-22 and Result and discussion, p. 41-44. 
o  Environmental compensation is linked to EIA both in the 
planning process and in the document. At present, EIA still 
seems to be the best tool in order to discuss and practically 
use environmental compensation. The studies in this thesis 
stress that it is very important to discuss environmental 
compensation in the EIR and to make sure that the 
proposed measures are documented in the description to the 
design plan. If compensation measures are proposed, 
described and analysed in a good way in the EIR this will 
probably make it easier for the measures to be implemented 
in the project. Environmental compensation would do 
good if better emphasised in the EIA, which already is a 
well known process, functioning together with the road 
planning processes. This means that the planning process 
(the EIA process and the road planning process) would 
benefit if better coordinated thereby facilitating the 
implementation of compensation measures.    53 
 
•  Which factors are of vital importance in order to reach a successful 
use of environmental compensation in Swedish road planning? Paper 
III and under the headline: Result and Discussion, p. 39-47. 
o  Environmental measures have no value if they are not 
implemented. A vital conclusion in this thesis is that the 
interest of the professionals, especially the project managers, 
is a crucial success factor for getting environmental 
compensation measures into the legally binding documents. 
All professionals need to have a close cooperation when 
planning a road and the planning process needs to be well 
coordinated. 
o  In addition, for further development and more successful 
use of environmental compensation in road planning the 
research in this thesis emphasise the following aspects 
important to deal with: 
  To increase the knowledge about environmental 
compensation and its proper place in road 
planning/building and EIA.  
  To incorporate environmental compensation as 
early as possible in the road planning process.  
  To discuss the legal circumstances; the possibilities 
and limitations. 
  To promote the use of instruments, for example 
check lists, which guarantees that the 
environmental issues are managed in the whole 
planning process. 
  To increase the cooperation between the 
environmental specialists and the project team. 
  Furthermore, follow-up studies of environmental 
compensation measures need to be described in the 
planning documents and the authorities have to put 
effort into carrying out these studies (both the 
exploiter and the supervising authority). 
  In order to diminish the fear that environmental 
compensation could be misused to undermine the 
environmental consideration in project, it is of vital 
importance that the SRA clearly shows that 
environmental compensation is the third step in   54 
environmental consideration after avoidance and 
mitigation. 
  It would be worth studying the German 
environmental compensation practice in order to 
learn more from it and to develop the use of 
environmental compensation methods in the 
Swedish planning system.  
  It would also be worth discussing a possible use of 
‘compensation pools’. 
  To see that compensation can be used as a tool to 
create new environmental values in the everyday 
landscape, for example ecological networks. 
  This thesis deals with ecological functions, not 
visual, cultural and social aspects. Similar studies are 
required from those perspectives.  
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5  FURTHER PERSPECTIVES 
I think it is of vital importance to understand that environmental concern in 
road projects can be used to promote certain environmental interest and not 
only destroy or avoid the existing values. Roads are long elements which 
wriggle across the landscape, creating new structures and at the same time 
destroying others. Can creation of green corridors be one proper and ethical 
fair way to compensate for the impacts?  Cook et al., (1994) argues that 
ecological networks can be viewed as one of a spectrum of spatial concepts 
to correct the negative aspects of intensifying the uses of land and of our 
natural resources. It would not be difficult to develop a map of the primary 
ecological network (large vegetation areas plus connecting major water and 
wildlife corridors) and then overlay the road network onto this. This would 
identify conflicts areas between ecology and infrastructure and can be used as 
areas suitable for compensation measures (Forman et al., 2003).  The idea of 
ecological networks will however require a holistic approach that includes 
an integration of ecological, social and cultural values. The SRA is already 
restoring a network, a dispersal corridor, for the otter, by facilitating passages 
under roads (Vägverket Region Skåne, 2007). The administration also tries 
to facilitate passages for rare frogs at certain sensitive conflict points and to 
place nesting boxes for birds and bats under bridges (Loman, 2004). So, the 
SRA has possibilities in its planning context to promote measures to 
enhance and create environmental values, for example, dispersal corridors 
for wildlife by restoring areas as a compensation measure for road 
exploitations. Environmental compensation might even be used to remedy 
for impacts that the existing, old road system is responsible for. 
 
Two other tricky questions, which need further analysing and research, are 
how to require land for compensation measures and how to deal with the 
management of the areas. Few public operators (municipalities) are   56 
interested in managing a compensation area and this probably has to be 
solved individually in each project (Rundcrantz, 2005). Presumably should 
the areas be managed and administrated by a governmental administration 
for example the SCA. An interesting issue to investigate is starting up 
cooperation with the municipalities to find areas and measures suitable for 
environmental compensation. This kind of cooperation can hopefully lead 
to a wider and more regional perspective on the issue. The idea of 
developing a green structure over the landscape might be realised. Can it 
even become possible to discuss a future development of ‘compensation 
pools’, where several environmental measures to compensate for impacts 
from different projects can be concentrated in one large site? 
 
Environmental compensation in road planning can also be discussed in a 
more theoretical and philosophical perspective. Furthermore it would be 
interesting to investigate how different actors perceive environmental 
compensation both as a phenomenon and how they view it as a method. 
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